[Analysis and adjustment of acid-base disturbances according to the Stewart-Fencl principle].
In 1983, P. J. Stewart proposed a new approach for evaluation of acid-base balance of body fluids. He defined three independent variables responsible for hydrogen ion concentration in body fluids: 1. the partial pressure of carbon dioxide (pCO2); 2. strong ion difference, SID, i.e. the difference between the sums of all the strong (fully dissociated, chemically nonreacting) cations and sums of the strong anions; 3. the total concentration of all the non-volatile weak acids (mainly albumin) designated as [Atot]. On the basis of this theory, V. Fencl invented a new classification of clinical acid-base disturbances. Respiratory acidosis and alkalosis result from abnormalities of pCO2. The classifications of the respiratory disturbances of ABR is identical as in the conventional viewing which is based on the dissociation equation of carbonic acid. Metabolic acidoses or alkaloses result from derangements of the SID and/or [Atot]. The change of SID value is a consequence of either dehydration (alkalosis) or hyperhydration (acidosis). Other mechanisms of SID deviation are either changes of serum chloride concentration (an increase causes acidosis, a decrease causes alkalosis) or an increase of concentrations of substances not routinely measured (ketones, lactate, exogenous acids). [Atot] value is determined mainly by the serum albumin concentration (alkalosis in hypoalbuminemia, acidosis in hyperproteinemia). The Stewart-Fencl approach to acid-base balance enables to understand and predict what happens to hydrogen ions in body fluids and to control the pH abnormalities quantitatively.